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([JKB95], [Ta75]). , ,
(p.d.f.) ,
([B93], [Y72], [Y77]), ( )
, , ([JKB95], [O82], [Sa63], [SZ60], [Ta75], [Ti65]).
, ,
([A95], [AST95], [To96]).
, $t$ , 2 , $F$
, ([ATK05]). ,
,
. , , ,
.
2 $t$
, $X_{1},$ $\cdots,$ $X_{n_{1}}$ $N(\mu_{1}, \sigma^{2})$ , $Y_{1\}}\cdots,$ $Y_{n_{2}}$
$N(\mu_{2}, \sigma^{2})$ , -
$\overline{X}:=\frac{1}{n_{1}}\sum_{i=1}^{n_{1}}X_{i}$ , $\overline{Y}:=\frac{1}{n_{2}}\sum_{i=1}^{n_{2}}Y_{i}$ ,




$n_{1}$ n2-2, $\sqrt{n_{1}n_{2}/(n_{1}+n_{2})}(\mu_{1}-\mu_{2})/\sigma$ $t$
. , $T$ $\mu_{1}-\mu_{2}$ $H$ : $\mu_{1}=\mu_{2}$
.
, , $N(0,1)$ $Z$ , $S^{2}$ $Z$ ,
$\nu S^{2}$
$\iota/$




, $T_{\mathit{1}/,\delta}$ $\nu$ , $\delta$ $t$ $t(l^{\prime;\delta)}$ , (p.d.f.) ?
$f_{T_{\nu,\delta}}(t; \nu, \delta)=\frac{e^{-\delta^{2}/2}}{\sqrt{\pi\nu}\Gamma(\nu/2)}\sum_{k=0}^{\infty}\frac{(\sqrt{2}\delta)^{k}}{k!}\Gamma(\frac{\nu+k+1}{2})(\frac{t}{\sqrt{\nu}})^{k}(1+\frac{t^{2}}{\nu})^{-(\nu+k+1)/2}$
$(-\infty<t<\infty ; \nu=1,2, \cdots ; -\infty<\delta<\infty)$
, . , F $()$ . ,
(c.d.f.) , $t>0$
$F_{T_{\nu,\delta}}(t):=P\{T_{l/,\delta}\leq t\}=P\{Z+\delta\leq tS\}$ (2.1)
. , $\delta$ , $F_{T_{\nu,\delta}}(t)$ $t$
. , $t>0$ , (2.1)
$F_{T_{\nu,\delta}}(t)=P\{S$ $> \frac{Z}{t}+\frac{\delta}{t}\}$ (2.2)
. ,
$G_{S}(u).--P\{S\geq u\}$ (2.3)
, $\nu S^{2}$ $\chi^{2}(\nu)$ , $u>0$
$G_{S}(u)=P \{\nu S^{2}\geq\nu u^{2}\}=\oint_{\nu u^{2}}^{\infty}\frac{1}{2\Gamma(\frac{\nu}{2})}(\frac{x}{2})^{\frac{\nu}{2}-1}e^{-x/2}dx$










$h_{1,\nu}\langle u):=u^{\nu-1}$ , $h_{j+1,\nu}(u)=h_{j,\nu}^{(1)}(u)-\nu uhj,\nu(u)$ $(j=1,2, \cdots)$
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,
$G^{(j)}(u)=-c_{\nu j,\nu}h(u)e^{-\nu u^{2}/2}$ $(j=1,2, \cdots)$
. , $\alpha$ (0<\mbox{\boldmath $\alpha$}<1
$\tilde{F}_{T_{\nu,\delta}}(t)=1-\alpha$ (2.4)
t=t , t $\nu$ $\delta$ $t$ $t(\nu;\delta)$
$100\alpha$ .






, $\Gamma()$ . , $Var(S)=1-b_{\nu}^{2}$ ,,
$W:= \frac{Z-t_{\alpha}(S-b_{\nu})}{\sqrt{1+t_{\alpha}^{2}(1-b_{\nu}^{2})}}$
, $E(W)=0,$ $Var(W)=1$ . $W$
$S$ . Cornish-Fisher ,
Akahira[A95] , (2.4)
$\frac{t_{\alpha}b_{\nu}-\delta}{\sqrt{1+t_{\alpha}^{2}(1-b_{\nu}^{2})}}=u_{\alpha}-\frac{t_{\alpha}^{3}(u_{\alpha}^{2}-1)}{24\{1+t_{\alpha}^{2}(1-b_{\nu}^{2})\}^{3/2}}\{\frac{1}{\nu^{2}}+\frac{1}{4\nu^{3}}+O(\frac{1}{\nu^{4}})\}$
$100\alpha$ t . , [A95], Akahira,
Sato and Torigoe [AST95] , ,
.
, (2.4) $t^{-4}G_{S}^{(4)}$ , (2.4) $t^{-6}G_{S}^{\langle 6)}$ , (2.5) \nearrow
, (2.4) ( 21-23 ).
3 $\chi^{2}$
$X_{1},$ $\cdots,$
$X_{n}$ $X_{i}$ $N(\mu_{i}, \sigma^{2})$ , $\sum_{i=1}^{n}X_{i}^{2}/\sigma^{2}$
$n$ , $\sum_{i=1}^{n}\mu_{i}^{2}/\sigma^{2}$ $\chi^{2}$ .




$(0<x<\infty ; \nu=1,2, \cdots ; -\infty<\lambda<\infty)$
. , $\nu$ , $\chi_{\nu,\lambda}^{2}$ c.d.f.
$F_{\chi_{\nu,\lambda}^{2}}(x)=P\{\chi_{\nu,\lambda}^{2}\leq x\}=P\{Y_{1}-Y_{2}\geq\nu/2\}$ $(x>0)$ (3.1)
([JKB95], [Ta75]). , $Y_{1)}$ $Po(x/2),$ $Po(\lambda/2)$
$\vee \mathit{3}$’lffi
. , $Y_{1},$ $Y_{2}$ (c.g.f.) ,
$R_{Y_{1}}^{r}( \theta)=\frac{x}{2}(e^{\theta}-1)$ , $I \mathrm{t}_{\acute{Y}_{2}}(\theta)=\frac{\lambda}{2}(e^{\theta}-1)$
, $Y_{1}-Y_{2}$ c.g.f.
$I \mathrm{f}_{Y_{1}-Y_{2}}(\theta)=\frac{x}{2}(e^{\theta}-1)+\frac{\lambda}{2}(e^{-\theta}-1)=\sum_{j=1}^{\infty}\frac{1}{2}\{x+(-1)^{j}\lambda\}\frac{\theta^{j}}{j!}$
. , $Y_{1}-Y_{2}$ $j$
$\kappa_{j}(Y_{1}-Y_{2})=\frac{1}{2}\{x+(-1)^{j}\lambda\}$ $(j=1,2, \cdots)$ (3.2)
.
, $T:=Y_{1}-Y_{2}$ , (3.2)
$E(T)= \frac{1}{2}(x-\lambda)$ , $Var(T)= \frac{1}{2}(x+\lambda)$ (3.3)
,
$Z:= \frac{T-\frac{1}{2}(x-\lambda)}{\sqrt{\frac{1}{2}(x+\lambda)}}$










. , $\Phi$ $\phi$ $N(0,1)$ c.d.f., p.d.f. . ,
$1-\tilde{F}z(z)$ $\chi_{\nu,\lambda}^{2}$ c.d.f. . , (3.4), (3.5)
$\tilde{F}_{Z}(z)=\alpha$ (3.6)
x=x , $\chi^{2}$ $\chi^{2}(\nu \mathrm{i}\lambda)$ $100\alpha$
.
, Torigoe [To96] , Shibata[Sh81]
([JKB95]). , $\chi^{2}$ $\chi^{2}(\nu_{\backslash }.\lambda)$ $100\alpha$




$\mu=1+h(h-1)\frac{\iota/+2\lambda}{(\nu+\lambda)^{2}}+h$ (A-1) $(h-2)(1-3h) \frac{(\nu+2\lambda)^{2}}{2(\nu+\lambda)^{4}}$ ,
$\sigma=\sqrt{h^{2}\frac{2(\nu+2\lambda)}{(\nu+\lambda)^{2}}+h^{2}(h-1)(1-3h)\frac{2(\nu+2\lambda)^{2}}{(\nu+\lambda)^{4}}}$
. , Wilson-Hilferty .
, $\chi_{m}^{2}$ $m$ $\chi^{2}$ $\chi^{2}(m)$ , $\chi_{\nu,\lambda}^{2}/c_{1}$ $\chi_{m}^{2}$ ,
$\chi_{\alpha}^{2}(\nu;\lambda)\approx c_{l}\chi_{\alpha}^{2}(m)$ (3.8)
. , $\chi_{\alpha}^{2}(m)$ $\chi^{2}$ $\chi^{2}(m)$ $100\alpha$ $([\mathrm{P}^{I}\mathrm{a}49])$ .
, $c_{1},$ $m$ $\chi_{\nu,\lambda}^{2}/c_{1}$ $\chi_{m}^{2}$ 1 2 ,
$c_{1}= \frac{\nu+2\lambda}{\nu+\lambda}$ , $m= \frac{(\nu+\lambda)^{2}}{\nu+2\lambda}$
.
, $(\chi_{\nu,\lambda}^{2}-b)/c_{2}$ $n$ $\chi^{2}$ $\chi^{2}(n)$ ,
1 , 2 3 ,
$\chi_{\alpha}^{2}(\nu;\lambda)\approx c_{2}\chi_{\alpha}^{2}(n)+b$ (3.9)
. ,
$b=- \frac{\lambda^{2}}{\nu+3\lambda}$ , $c_{2}= \frac{\nu+3\lambda}{\nu+2\lambda}$ , $n= \frac{(\nu+2\lambda)^{3}}{(\nu+3\lambda)^{2}}$
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([Pe59]). , , $\chi^{2}$ $\chi^{2}(\nu)$ $100\alpha$ J ,\mbox{\boldmath $\zeta$}




, [A95] , [To96] V ‘
$\chi^{2}$
$\chi^{2}(\mathrm{r}/;\lambda)$ . , (3.9) , $\mathrm{A}^{\mathrm{a}}\nu$ $1_{/}$ ‘
$1-\alpha\approx P\{\chi_{\nu,\lambda}^{2}<\chi_{\alpha}^{2}(\nu_{\mathrm{i}^{\lambda)}}\}$
$=P \{\frac{\chi_{\nu,\lambda}^{2}-b}{c_{2}}<\frac{\chi_{\alpha}^{2}(\nu\cdot\lambda)-b}{c_{2}},\}$ (3.10)
. , $x_{\alpha}:=(\chi_{\alpha}^{2}(\nu;\lambda)-b)/c_{2},$ $X:=(\chi_{\nu,\lambda}^{2}-b)/c_{2}$ , $X$
$\chi_{n}^{2}$ (
. $S_{n}:=\sqrt{\chi_{n}^{2}/n}$ ,
$b_{n}:=E(S_{n})= \Gamma\frac{2}{n}\frac{\Gamma(^{\underline{n}_{2}\llcorner 1})}{\Gamma(\frac{n}{2})}$ , $Var(S_{n})=1-b_{n}^{2}$
. , (3.10) , $\nu$
$1- \alpha\approx P\{S_{n}\leq \mathrm{f}\frac{x_{\alpha}}{n}\}=P\{\frac{S_{n}-b_{n}}{\sqrt{1-b_{n}^{2}}}\leq\frac{\sqrt{x_{\alpha}/n}-b_{71}}{\sqrt{1-b_{n}^{2}}}\}$
. ,
$Z_{n}:= \frac{S_{n}-b_{n}}{\sqrt{1-b_{n}^{2}}}$




, (3.6)\sim (3.9), (3.11) ,
{ ,$\mathrm{J}^{\backslash }$ (3.6) ( 3.1-3.3 ).
4 $F$
$\mathrm{i}=1,$ $\cdots,p$ , $X_{ij}(j=1, \cdots, q)$ $N(.\mu:, \sigma^{2})$
. , $H$ : $\mu:=\mu(\mathrm{i}=1, \cdots, p)$ ,
$T:=q \sum_{i=1}^{p}(\overline{X}_{i}$ . $-\overline{X}..)^{2}/S^{2}$
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. ,
$\overline{X}_{i}$ . $:= \frac{1}{q}\sum_{j=1}^{q}X_{ij}$, $(i=1, \cdots,p)$ , $\overline{X}..:=\frac{1}{pq}\sum_{i=1}^{p}\sum_{j=1}^{q}X_{ij}$,
$S^{2}:= \frac{1}{p(q-1)}\sum_{i=1j}^{p}\sum_{=1}^{q}(X_{ij}-\overline{X}_{i}.)^{2}$
. , $H$ , $T$ $q \sum_{i=1}^{\mathrm{p}}(\mu_{i}-\overline{\mu})^{2}/\sigma^{2}$ $F$
. , $\overline{\mu}:=\sum_{i=1}^{p}\mu i/p$ .
, $F_{\nu}$ , p.d.f.
$f_{F_{\nu_{1\prime}\nu_{2\prime}\lambda}}(x)= \frac{e^{-\lambda/2}\nu_{1}^{\nu_{1}/2}\nu_{2}^{\nu_{2}/2}}{B(\nu_{1}/2,\nu_{2}/2)}x^{(\nu_{1}/2)-1}\langle\nu_{2}+\nu_{1}x)^{-\{\nu_{1}+\nu_{2})/2}$
. $\sum_{k=0}^{\infty}\{\frac{\lambda\nu_{1}x}{2(\nu_{2}+\nu_{1}x)}\}^{k}(\frac{1}{k!})\frac{B(\nu_{1}/2,\nu_{2}/2)}{B(k+(\nu_{1}/2),\nu_{2}/2)}$
$(0<x<\infty ; \nu_{1}, \nu_{2}=1,2, \cdots : \lambda>0)$
, $F_{\nu_{1},\nu_{2}},$ ’ $\nu_{1},$ $\nu_{2}$ , $\lambda$ $F$ $F(\nu_{1}, \nu_{2}; \lambda)$
. , $B(\cdot, \cdot)$ . , $\nu_{1}$ , $F_{\nu_{1},\nu_{2},\lambda}$ c.d.f. , $f>0$
$F_{F_{\nu_{1},\nu_{2},\lambda}}(f)=P\{F_{\iota\nu_{2},\lambda}/_{1},\leq f\}=P\{Y-W\geq\nu_{1}/2\}$ (4.1)
. , $Y,$ $W$ , $Y$ (p.m.f.)
$f_{Y}(y)= (\begin{array}{lll}y +(\nu_{2}/2)- 1 y \end{array})\{\frac{1}{1+(\nu_{1}f/\nu_{2})}\}^{\nu_{2}/2}\{\frac{\nu_{1}f/\nu_{2}}{1+(\nu_{1}f/\nu_{2})}\}^{y}$
$(y=0,1,2_{7}\cdots)$
2 $NB(\nu_{2}/2,1/(1+(\nu_{1}f/\nu_{2})))$ , $W$ $Po(\lambda/2)$
([JKB95], [Ta75]). , $Y$ $W$ (m.g.f.’s)
$g_{Y}( \theta)=(\frac{1-p}{1-pe^{\theta}})^{\nu \mathrm{z}/2}$ , $gw(\theta)=e^{(\lambda/2)(e^{\theta}-1)}$
. , $Y-W$ m.g.f.
$g_{Y-}w( \theta)=g_{Y}(\theta)gw(-\theta)=(\frac{1-p}{1-pe^{\theta}})^{\nu_{2}/2}e^{(\lambda/2)(e^{-\theta}-1)}$
. , $p=\nu_{1}f/(\nu_{2}+\nu_{1}f)$ . , $Y-W$ c.g.f.
$I \mathrm{f}_{Y-W}(\theta)=\log g_{Y-W}(\theta)=-\frac{\nu_{2}}{2}\mathrm{i}\mathrm{o}\mathrm{g}\frac{1-pe^{\theta}}{1-p}+\frac{\lambda}{2}(e^{-\theta}-1)$
$= \frac{\lambda}{2}\sum_{j=1}^{\infty}(-1)^{j}\frac{\theta^{j}}{j!}-\frac{\nu_{2}}{2}$ iog $(1- \frac{p}{1-p}(e^{\theta}-1))$ (4.2)
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. , $\mu:=p/(1-p)$ ,
$-\log(1-\mu(e^{\theta}-1))$









$\kappa_{4}=\kappa_{4}(Y-W)=\frac{\lambda}{2}+\frac{\nu_{1}f}{2}\{1$ $+$ $7 \frac{\nu_{1}f}{\nu_{2}}+$ $12$ $( \frac{\nu_{1}f}{\nu_{2}})^{2}+6(\frac{\nu_{1}f}{\nu_{2}})^{3}\}$







$f=f_{\alpha}$ , $F$ $F(\nu_{1}, \nu_{2,}.\cdot\lambda)$ $100\alpha$
. , $(2\nu_{1}/\nu_{2})f_{1-(\alpha/2)}^{2}+3f_{1-(\alpha/2)}>1$ , $1-\Phi(z)$ $\lambda$ $\ovalbox{\tt\small REJECT}^{\backslash \backslash }\vec{\frac{=}{\mathrm{p}}}\mathrm{f}\mathrm{l}\mathrm{p}$
, $0<\alpha<1$




$\overline{\lambda}$ , $[\underline{\lambda},]\lambda$ $1-\alpha$ $\lambda$ .
, $z_{\alpha}=(\nu_{1}-1+\lambda-\nu_{1}f_{\alpha})/\sqrt{2\lambda+2\nu_{1}f_{\alpha}(1+(\nu_{1}/\nu_{2})f_{\alpha})}$ .
, [To96] , [Sh81]
([JKB95]). , $X_{1}$ $X_{2}$ , $\chi^{2}$
$\chi^{2}$ $(\nu_{1}$ ; \lambda $)$ $\chi^{2}$ $\chi^{2}(\nu_{2})$ . ,
$F_{\nu_{1},\nu_{2},\lambda}$ $.– \frac{X_{1}/\nu_{1}}{X_{2}/\nu_{2}}$
, $F_{\nu}$ $F$ $F(\nu_{1}, \nu_{2} ; \lambda)$ . , $c_{1}$ ,
$X1=c1X0$ . , $X_{0}$ $\chi^{2}(m)$ , (3.8) , $c_{1}=(\nu_{1}+2\lambda)/(\nu_{1}+\lambda)$ ,
$m=(\nu_{1}+\lambda)^{2}/(\nu_{1}+2\lambda)$ . , $\nu_{1},$ $\nu_{2}$
$\ovalbox{\tt\small REJECT}_{1\nu 2},,\lambda\approx(1+\frac{\lambda}{\nu_{1}})\frac{X_{0}/m}{X_{2}/\nu_{2}}$
,
$P \{F_{\nu_{1},\nu_{2},\lambda}>f\}\approx P\{F_{m,\nu_{2}}>\frac{\nu_{1}f}{\nu_{1}+\lambda}\}$ (4.4)
. , $F_{m,\nu_{2}}$ $(m, \nu_{2})$ $F$ $F(m, \nu_{2})$
([Pa49]). ,
$P \{F_{m,\nu_{2}}\leq t\}=P\{\frac{X_{0}/m}{X_{2}/\nu_{2}}$ $t\}$
$=P \{(\frac{X_{0}}{m})^{1/3}-t^{1/3}(\frac{X_{2}}{\nu_{2}})^{1/3}\leq 0\}$
. , $X_{0}$ $X_{2}$ $\chi^{2}$ $\chi^{2}(m)$ . , Wilson-




([Sh81]). Paulson , (4.4) , $\nu_{1},$ $\nu_{2}$ $1_{\sqrt}\mathrm{a}$
$P \{F_{\nu_{1},\nu_{2},\lambda}>f\}\approx 1-\Phi(\frac{(1-d)z^{1/3}-(1-a)}{\sqrt{a+dz^{2/3}}})$ (4.5)
. ,
$z= \frac{\nu_{1}f}{\nu_{1}+\lambda}$ $a= \frac{2}{9m}=\frac{2(\nu_{1}+2\lambda)}{9(\nu_{1}+\lambda)^{2}}$ , $d= \frac{2}{9\nu_{2}}$
([SZ60]). , $(F_{\nu_{1},\nu_{2},\lambda}-\rho)/\gamma$ $F$ $F(\nu^{*}, \nu_{2})$ ,
1 , 2 3 , $\nu_{1},$ $\nu_{2}$






, $H=2(\nu_{1}+\lambda)^{3}+3(\nu_{1}+\lambda)(\nu 1+2\lambda)(\nu_{2}-2)+(\nu_{1}+3\lambda)(\nu_{2}-2)^{2},$ $K=(\nu_{1}+\lambda)^{2}+(\nu_{1}+$
$2\lambda)(\nu_{2}-2)$ ([Ti65]).
, [A95] , [To96] , 2
Cornish-Fisher , (4.6) , $F$
. , , $S$ $X_{2}$ $\chi^{2}$ $\chi^{2}(\nu^{*})$ , $F$
$F(\nu_{1}, \nu_{2\mathrm{i}}\lambda)$ $100\alpha$ $f_{\alpha}$ , ) $f_{\alpha}’:=(f_{\alpha}-\rho)/\gamma$ . , (4.6)
, $\nu_{1},$ $\nu_{2}$
$1- \alpha\approx P\{\frac{S/\nu^{*}}{X_{2}/\nu_{2}}\leq f_{\alpha}’\}$
$=P\{\sqrt{\frac{S}{\nu}*}-\sqrt{f_{\alpha}’}\sqrt{\frac{X_{2}}{\nu_{2}}}\leq 0\}$
$=P \{\frac{\sqrt{S/\nu^{*}}-b_{\nu}*-\sqrt{f_{\alpha}’}(\sqrt{X_{2}/\nu_{2}}-b_{\nu_{2}})}{\sqrt{1-b_{\nu^{*}}^{2}+f_{\alpha}’(1-b_{\nu_{2}}^{2})}}\leq$
. , $S_{b’}*:=\sqrt{S/\nu^{*}},$ $S_{\nu_{2}}’:=\sqrt{X_{2}/\nu_{2}}$
$W:= \frac{S_{\nu}*-b_{\nu^{\mathrm{r}}}-\sqrt{f_{\alpha}’}(S_{\nu_{2}}’-b_{\nu_{2}})}{\sqrt{1-b_{\nu^{*}}^{2}+f_{\alpha}’(1-b_{\nu_{2}}^{2})}}$
, $E(W)=0,$ $Var(W)=1$ . , $b_{\mathrm{I}/}*:=E(S_{\nu}*),$ $b_{\nu_{2}}:=E(S_{\nu_{2}}’)$






, , $f_{\alpha}’=(f_{\alpha}-\rho)/\gamma$ , $F$ $F(\nu^{*}, \nu_{2})$ 100\mbox{\boldmath $\alpha$}\nearrow
([To96]).
, (4.3), (4.5)\sim (4.7) ,







$(X_{1}, Y_{1}),$ $\cdots,(X_{n}, Y_{n})$ 2 $N_{2}(0,0, \sigma_{1}^{2}, \sigma_{2}^{2}, \rho)$
. , $|\rho|$ 1 , $R:= \sum_{i=1}^{n}X:Yi/\sqrt{(\sum_{i_{-}^{-}1}^{n}X_{i}^{2})(\sum_{i_{-}^{-}1}^{n}Y_{i}^{2})}$
. , $\beta:=\rho\sigma_{2}/\sigma_{1}$ ,
$Y_{i}=\beta X_{i}+U_{:}$ $(\mathrm{i}=1, \cdots, n)$
, $\mathrm{i}$ , $U_{:}$ X $N(0, \sigma_{2}^{2}(1-\rho^{2}))$ . ,
$\hat{\beta}:=$






. , $\hat{\sigma}_{U}=\sqrt{\hat{\sigma}_{U}^{2}}$ , $X$ $T$ $i\mp\backslash \mathrm{H}$ $\text{ }\mathrm{E}^{1\exists}$ $n-1$ ,
$\delta:=$ (5.2)




. , $Su:=\sqrt{S_{U}^{2}}$ . ,
$S_{X}^{2}:= \frac{1}{\sigma_{1}^{2}}\sum_{i=1}^{n}X_{i}^{2}$
, $\chi^{2}$ $\chi^{2}(n)$ . , (5.1)\sim (5.3)
$\frac{T}{\sqrt{n-1}}=\frac{R}{\sqrt{1-R^{2}}}=\frac{1}{S_{U}}(Z+\frac{\rho}{\sqrt{1-\rho^{2}}}S_{X})$
, $R$ c.d.f.
$F_{R}(r)$ $:=P \{R\leq r\}=P\{\frac{R}{\sqrt{1-R^{2}}}\leq\frac{r}{\sqrt{1-r^{2}}}\}$
$=P \{Z+\frac{\rho}{\sqrt{1-\rho^{2}}}S_{X}\leq\frac{r}{\sqrt{1-r^{2}}}S_{U}\}$ (5.4)
. , $Sx:=\sqrt{S_{X}^{2}}$ ( ,
$\xi:=\frac{\rho}{\sqrt{1-\rho^{2}}}$ , $t:= \frac{r}{\sqrt{1-r^{2}}}$
, (5.4)
$F_{R}(r)=P\{Z+\xi S_{X}\leq tS_{U}\}$ (5.5)
. , $|r|$ 1 , $|t|$ . , $S_{X}^{2},$ $Z$ ,
$S_{V}^{2}:=Z^{2}+S_{X}^{2}$ , $W:=Z/S_{V}$
, $S_{V}^{2}$ $W$ $\chi^{2}$ $\chi^{2}(n+1)$ ([A03] p.236 9 ). ,








, $Su/Sv>0$ , (5.6), (5.7)
$F_{R}(r)=P \{\frac{S_{U}}{S_{V}}\geq M_{t}\}=P\{(\frac{S_{U}}{S_{V}})^{2}>M_{t}^{2}\}+P\{M_{t}\leq-\frac{S_{U}}{S_{V}}\}$ (5.8)
. , $t$ , (5.8) 2 0 ,
$F_{R}(r) \approx P\{\frac{S_{U}^{2}}{S_{V}^{2}}>M_{t}^{2}\}$ (5.9)
. ,
$G(u):=P \{\frac{S_{U}^{2}}{S_{1\nearrow}^{2}}>u\}$
, (5.9) , $t$
$F_{R}(r)\approx E[G(M_{t}^{2})]$ (5.10)
. , $\mu:=E(M_{t}^{2})$ , Taylor (5.10)
$F_{R}(r) \approx G(\mu)+\frac{1}{2}G^{(2)}(\mu)E[(M_{t}^{2}-\mu)^{2}]+\frac{1}{6}G^{(3)}(\mu)E[(M_{t}^{2}-\mu)^{3}]$ (5.11)
. , $S_{U}^{2},$ $S_{V}^{2}$ $\chi^{2}$ $\chi^{2}(n-1),$ $\chi^{2}$ (n+l
,
$G(u)= \int_{u}^{\infty}g(v)dv=l^{\infty}\frac{1}{B(\frac{n-1}{2}-n_{2\mathrm{I}}\pm 1},\frac{v^{(n-3)/2}}{(1+v)^{n}}dv$ (5.12)
. , $g$ $S_{U}^{2}/S_{V}^{2}$ p.d.f. , $B(_{\}}..)$ . , $G^{(1)}(u)=-g(u)$
,
$G^{(2)}(u)=- \frac{1}{B(\frac{n-1}{2},\frac{n+1}{2})(1+u)^{n+1}}$
u( -5)/2 $( \frac{n-3}{2}-\frac{n+3}{2}u)$ (5.13)
. , $W^{2}$ Be $(1/2, n/2)$ ,
$E(W^{2})= \frac{1}{n+1}$ , $E[W\sqrt{1-W^{2}}]=0$ ,








. , (5.11)\sim (5.15) , $R$ c.d.f.
$F_{R}(r) \approx G(\mu)+\frac{1}{2}G^{(2)}(\mu)Var(M_{t}^{2})=:\tilde{F}_{R}(r)$
. , $G,$ $G^{(2)},$ $\mu,$ $Var(M_{t}^{2})$ (5.12)\dagger (5.13), (5.14), (5.15)
. , $0<\alpha<1$
$\tilde{F}_{R}(r)=1-\alpha$ (5.16)
$r=r_{\alpha}$ , r 100\mbox{\boldmath $\alpha$}\nearrow
.
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, (5.5) $R$ c.d.f.
$F_{R}(r)=P\{R\leq r\}=P\{Z+\xi S_{X}-tS_{U}\leq 0\}$
. , $t>\xi$ $t$ . , $S_{V}^{2}:=S_{X}^{2}+Z^{2},$ $W:=Z/S_{V}$ ,
$S_{V}^{2}$ $W$ $\chi^{2}$ $\chi^{2}(n+1)$ . , (5.6)
$F_{R}(r)=P \{\frac{S_{U}}{S_{V}}\geq\frac{1}{t}(\xi\sqrt{1-W^{2}}+W)\}$
. ,
$H(u):=P \{\frac{S_{U}}{S_{V}}\geq u\}=\int_{u}^{\infty}h(x)dx$ ,
$h(x)= \frac{2}{B(\frac{n-1}{2},-\pm n_{2}1)}\frac{x^{n-2}}{(1+x^{2})^{n}}$ $(x>0)$
. , $M_{1}:=\xi\sqrt{1-W^{2}}+W,$ $\mu:=E(M_{1}),$ $\mu_{k}:=E[(M_{1}-\mu)^{k}](k=2,3, \cdots)$
, $H^{(1)}(u)=-h(u)$ , $t>\xi$ $t$
$F_{R}(r) \approx E\ovalbox{\tt\small REJECT}^{H}(\frac{\mu}{t})+\frac{1}{2}H^{(2)}\mathrm{t}\frac{\mu}{t})(\frac{M_{1}}{t}-\frac{\mu}{t})^{2}+\frac{1}{6}H^{(\mathrm{s}\rangle}(\frac{\mu}{t})(\frac{M_{1}}{t}-\frac{\mu}{t})^{2}]$
$=H( \frac{\mu}{t})-\frac{\mu_{2}}{2t^{2}}h^{(1)}(\frac{\mu}{t})-\frac{\mu_{3}}{6t^{3}}h^{(2)}(\frac{\mu}{t})$ (5.17)





$E(W^{k})=E||( \frac{Z}{S_{V}})^{k}\ovalbox{\tt\small REJECT}=\frac{E(Z^{k})}{E(S_{V}^{k})}$ $(k=1,2, \cdots)$ (5.18)
. , $S_{X}^{2}/S_{V}^{2}=S_{X}^{2}/(S_{X}^{2}+Z^{2})$ $S_{V}^{2}$ ,
$E||( \frac{S_{X}}{S_{V}})^{k}\ovalbox{\tt\small REJECT}=\frac{E(S_{X}^{k})}{E(S_{V}^{k})}$ (5.19)
. , (5.19)
$\mu=E(M_{1})=E(W)+\xi E(\sqrt{1-W^{2}})=\xi E$
$= \xi E(\frac{S_{X}}{S_{V}})=\xi\frac{E(S_{X})}{E(S_{V})}=\xi\frac{c_{n}}{c_{n+1}}$ (5.20)
. ,
$E(S_{X})= \frac{\sqrt{2}\Gamma(\frac{n+1}{2})}{\Gamma(\frac{n}{2})}=:c_{n}$






. , (5.20), (5.21)
$\mu_{2}=E[(M_{1}-\mu)^{2}]=(\frac{n}{n+1}-\frac{c_{n}^{2}}{c_{n+1}^{2}})\xi^{2}+\frac{1}{n+1}$
. ,









$l_{k+1}(u)=-2(n+k)ul_{k}(u)+(1+u^{2})l_{k}^{(1)}(u)$ $(k=0,1,2, \cdots)$ (5.22)
. , $\delta$ $F_{R}(r)\approx H((\mu/t)+\delta)$ , Taylor ,
$H( \frac{\mu}{t}+\delta)\approx H(\frac{\mu}{t})-\delta h(\frac{\mu}{t})$ (5.23)









. , {5.17), (5.23) (5.24)



























. , $Z$ $S_{W}^{2}$ $N(0,1)$ , $\chi^{2}$ $\chi^{2}$ (2n-l




. , $y=z/(\eta u),$ $v=u$ , (5.28) $(Y, V)$ $\mathrm{j}$ .p.d.f.








. , $\epsilon=\sin^{-1}(Z/(\eta S_{W}))$ I$Z/(\eta Sw)$ $|\leq 1$ . ,
$\eta,$ $n$ , $|Z/(\eta S_{W})|>1$ 0,
$P \{|\frac{Z}{\eta S_{W}}|\leq 1\}\approx 1$
. , $\sin^{-1}y$ $f_{Y}(y)$ ,
$E(\epsilon^{2k-1})=0$ $(k=1,2, \cdots)$ (5.30)
. , $Y_{1}:=S_{U}^{2},$ $Y_{2}:=S_{X}^{2}$ , $Y_{1},$ $Y_{2}$ $\chi^{2}$




























$E( \epsilon^{2k})=\oint_{0}^{\eta^{2}/(1+\eta^{2})}\{\mathrm{S}\dot{\mathrm{I}}\mathrm{I}\mathrm{I}-1(\frac{1}{\eta}\sqrt{\frac{t}{1-t}})\}^{2k}\frac{1}{B(\frac{1}{2},n-\frac{1}{2})}t^{-1/2}(1-t)^{n-(3/2)}dt$ $(k=1,2, \cdots)$
(5.34)
. , (5.32)
$f_{\Theta}^{(1)}( \theta)=\frac{2}{B(\frac{n-1}{2},\frac{n}{2})}\cos^{n-2}\theta\sin^{n-1}\theta\{-(n-2) \tan\theta+(n-1)\cot\theta\}$ $(0 \leq\theta\leq\frac{\pi}{2})$ (5.35)





, Akahira and Torigoe [AT98] ,
, . , (5.16), (5.17)
(5.27) . ,
, (5.17) ( 51-59 )4
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. , $F$ , 1
, .
. ,
, , . ,
, , .
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00 -434 0.99 19.850 38 .588
0.98 13929 27.146 0 0 -41
0.97 11286 22050 0 $0$ -39
096 9.6975 18.997 0 0 -38
0.95 8.6053 16 .903 0 0 -36
0.94 7.7929 15.349 0 0 -34
0.93 7.1565 14.135 0 0 -33
0.92 6.6395 13151 0 0 -31
0.91 6.2080 12 .332 0 0 -30
$\frac{0.905.840011.63600-28}{00-17}$
7 0.99 26.259 41.370
098 18.427 29.098 0 0 -16
0.97 14.929 23632 0 0 -16
096 12829 20.356 0 0 -15
0.95 11 .384 18 .108 0 0 -14
0.94 10.30916.440 0 0 -14
093 9.4672 15.136 0 0 -13
092 8.7833 14080 0 0 -13
091 82124 13 .200 -1 0 -12
090 7.7256 12.452 -1 0 -12
10 0.99 31.385 45.090 0 $\mathrm{u}$ $-\mathrm{i}i$
0.98 22024 31.708 0 0 -9
0.97 17.844 25.746 0 0 -9
0.96 15333 22172 0 0 -8
0.95 13.606 $19\sim 720$ 0 0 -8
0.94 12 .322 17.899 0 0 -8
093 11 .315 16.476 0 0 -7
092 10.498 15 .322 0 0 -7
0.9198156 14362 0 0 -7
0.90 92338 13.544 -1 0 -6
89
22 $(\nu;\delta)$ 5% $(\rangle\langle 10^{-4})$




0.98 13.929 33.238 0 0 54
0.97 11.286 27.011 0 0 54
0.96 9.6975 23.282 0 0 55
0.95 8.6053 20.725 0 0 55
0.94 7.7929 18.828 0 0 55
0.93 7.1565 17.347 0 0 55
0.92 6.6395 16.148 0 0 55
0.91 6.2080 15.150 0 0 55
0.90 5.8400 14.301 $0$ 0 55
70.99 26.259 47.321 0 0 $1^{\cdot}S$
0.98 18.427 33.300 0 0 13
0.97 14.929 27.058 0 0 13
0.96 12.829 23.318 $0$ 0 13
0.95 11.384 20.754 0 0 13
0.94 10.309 18.851 0 0 13
0.93 9.4672 17.366 0 0 13
0.92 8.7833 16.162 0 0 13
0.918.2124 $15.160$ 0 0 13
0.90 7.7256 14.308 0 0 13
10 0.99 31.385 50.127 0 $\mathrm{U}$ $1)$
0.98 22.024 35.267 0 0 6
0.97 17.844 28.649 0 0 6
0.96 15.333 24.684 $0$ 0 6
0.95 13.606 21.964 0 0 6
0.94 12.322 19.946 0 0 6
0.93 11.315 18.370 0 0 6
0.92 10.498 17.092 0 0 6
0.91 9.8156 16.029 0 0 6
$\underline{0.909.233815.124006}$
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23: $t(\nu;\delta)$ 1% $(\mathrm{x}10^{-4})$
(2.4) up to (2.4) up to [A95]
$\nu\eta\delta\approx\overline{\overline{40.9919.85073.08100848}}\Xi \text{ }t^{-4}G_{S}^{(4)}t^{-6}G_{S}^{(6)}(2.5)$
0.98 13.929 51.462 0 0 841
0.97 11.286 41.843 0 0 834
0.96 9.6975 36.085 0 0 826
0.95 8.6053 32.139 0 0 818
0.94 7.7929 29.214 0 0 811
0.93 7.1565 26.931 0 0 803
0.92 6.6395 25.083 0 0 795
0.91 6.2080 23.546 0 0 787
0.90 5.8400 22.240 0 0 780
70.99 26.259 62.628 0 $\mathrm{U}$ $.l1i\mathrm{J}$
0.98 18.427 44 .101 0 0 212
0.97 14.929 35.858 0 0 208
0.9612.829 30.924 0 0 205
0.95 11.384 27.542 0 0 202
0.94 10.309 25.035 0 0 199
0.93 9.4672 23.078 0 0 196
0.92 8.7833 21.494 0 0 193
0.91 8.2124 20.176 0 0 190
0.90 7.7256 19.056 0 0 187
10 0.99 31.385 62.254 0 $0$ $1\mathrm{U}\mathrm{U}$
0.98 22.024 43.830 0 0 98
0.97 17.844 35.631 0 0 96
0.96 15.333 30.721 0 0 94
0.95 13.60627.356 0 0 92
0.94 12.322 24.861 0 0 91
0.93 .315 22.913 0 0 89
0.92 $10\mathrm{v}498$ 21.335 0 0 87
0.91 9.8156 20.023 1 0 85
0.90 9.2338 18.907 1 0 84
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31: $\chi^{2}(\nu;\lambda)$ 10% $(\mathrm{x}10^{-4})$
[To96] $[8\mathrm{a}63]$ [Pa49] $\mathrm{P}\mathrm{e}59]$
$\frac{\underline{\nu\lambda \mathrm{g}\approx\{\ovalbox{\tt\small REJECT}(3.6)(3.11)(3.7)(3.8)(3.9)}}{101030.35043-15-7-2-10}$
20 43.2959 1 -10 -3 5 -7
30 55.6728 0 -7 -2 7 -5
40 67 .7211 0 -6 -1 9 -4
50 79.5483 0 -5 -1 9 -3
100 136.835 0 -2 0 8 -1
15 10 36.1409 2 -9 -6 0 -6
20 48.9137 1 -8 -3 4 -5
30 61.1977 0 -6 -2 6 -4
40 73.1857 0 -5 -1 7 -3
50 84.9696 0 -4 -1 8 -3
100 142.142 0 -2 0 7 -1
20 10 41.8780 2 -6 -4 1 $-\cdot s$
20 54.5052 1 -6 -3 3 -4
30 66.7062 0 -5 -2 5 -3
40 78.6388 0 -4 -1 6 -3
50 90.3823 0 -3 -1 7 -2
100 147446 0 -2 0 7 -1
30 10 53.2271 1 -3 -3 1 -2
20 65.6207 1 -4 -2 2 -2
30 77.6793 0 -3 -1 4 -2
40 89.5135 0 -3 -1 5 -2
50 $101.184$ 0 -3 -1 5 -2
100 158044 0 -1 0 6 -1
40 10 64.4482 1 -2 -2 1 $-[perp]$
20 76.6609 0 -2 -2 2 -1
30 88.6014 0 -2 -1 3 -1
40 100.351 0 -2 -1 3 -1
50 111.956 0 -2 -1 4 -1
100 168.629 0 -1 0 5 -1
50 10 75.5719 1 -1 -1 $\mathrm{U}$ $\mathrm{U}$
20 87.6392 0 -2 -1 1 -1
30 99.4796 0 -2 -1 2 -1
40 111.154 0 -2 -1 3 -1
50 122.702 0 -2 -1 3 -1
100 179.202 0 -1 0 4 -1
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[To96] $[8\mathrm{a}63]$ [Pa49] $[\mathrm{P}\mathrm{e}59$
$\nu$
$\lambda$ (3.6) (3.11) (3.7) (3.8)
$\overline{\overline{101034.08862-4-334-6}}$
20 47.8997 1 -3 -1 45 -
30 60.9634 0 -2 0 45 -
40 73.5996 0 -2 0 43 -
50 85.9494 0 -1 0 40 -
$\frac{100145.31200029-1}{151040.07562-2-321-4}$
20 53.6727 1 -2 -1 32 -
30 666216 0 -2 0 35 -
40 79.1832 0 -1 0 35 -
50 91.4795 0 -1 0 34 -
$\frac{100150\cdot 70000026-1}{201046.00041-1-214-2}$
20 59.4148 1 -1 -1 24 -
30 72.2604 $0$ -1 -1 28 -
40 84.7532 0 -1 0 29 -
50 96.9992 0 -1 0 29 -
100 156.084 0 0 0 24 -1
30 10 57.7014 1 0 -1 / $-[perp]$
$20$ 70.8191 0 -1 -1 14 -1
30 83.4860 0 -1 -1 18 -1
40 95.8556 0 -1 0 20 -1
50 108.010 0 -1 0 21 -1
100 166.840 0 0 0 20 0
40 10 69.2477 1
$00$ $-1-1$ $49$ $-[perp]-1$
20 82.1332 0
30 94.6504 0 0 -1 13 -1
40 106.913 0 0 0 15 -1
50 118.986 0 -1 $0$ 16 -1
100 177.581
$01$ $00$ $-10$ $1.73$ $\frac{0}{0}$
$50$ 10 80.6747
20 93.3722 0 0 -1 6 0
30 105.762 0 0 0 9 -1
40 117.930 0 0 0 -1
50 129.929 0 0 0 12 0
100 188.308 0 0 0 14 0
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20 57.2192 -2 26 8 137
30 71.5784 -1 19 5 132
40 853216 -1 15 4 123
50 98.6545012 3 113
100 161917 06 1 79
15 10 48.1047 -3 26 9 70
20 632698 -1 20 6 97
30 77.4762 -1 16 4 102
40 91.1199 -1 13 3 100
50 104381 0 3 95
100 167.453 0 5 1 72
20 10 54.3659 -2 19 7 46
20 692826 -1 16 5 72
30 833500 -1 13 4 81
40 969012 0 382
50 110095 09280
100 172983 0 5 1 65
30 10 667029 -1 12 5 23
20 812088 -1 11 4 43
30 95.0324 -1 10 3 53
40 108416 0 8 3 58
50 121.486 0 7 2 59
100 184.029 0 4 1 54 2
40 10 78.8419 -1 8 3 $\mathrm{I}3$ $[perp]$
$20$ 930206 -1 8 3 27 2
30 106637 0 7 3 36 2
40 119.874 0 7 2 42 2
$\overline{\mathrm{i}\mathrm{J}}0$ 132832 0 6 2 45 2
100 195.055 0 4 1 46 2
50 10 908246 -1 6 3 8 $[perp]$
$20$ 104.735 06 2 19 1
30 118174 06226 2
40 131281 05 2 31 2
50 144.137 05 2 35 2
100 206062 0 3 1 39 2
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$\mathrm{R}f\mathrm{g}\ovalbox{\tt\small REJECT}$ (4.3) (4.7) (4.5) (4.6)
13 3 80 4.0571 33 -34 -96 -68
90 4.0407 32 -35 -97 -69
100 4.0277 31 -35 -97 -70
5 5 80 3.6296 15 -19 -42 -33
90 3.6123 i4 -20 -42 -34
$\frac{1003.598514-20-42-35}{1010803.20616-7-11-12}$
90 3.1870 5 -7 -11 -12
100 3.1717 5 -8 -11 -12
40 20 80 4.2486
90 4.2143
100 4.1866
2 12 3 80 8.6891
90 8.6442
100 8.6084
20 5 80 7.9632
90 7.9148
100 7.8761
40 10 80 7.2711
90 7.2164
100 7.1725




$1$ -1 1 -2
1 -2 1 -2
6 -17 $-\cdot\Delta 9$ $-\cdot\Delta 4$
$5$ -17 -28 -25
5 -18 -28 -25
3 -8 -8 $-[perp]\cup$
$3$ -8 -7 -11
2 -8 -7 -11
2 -2 $[perp]$ $-\cdot s$
$1$ -2 1 -3
1 -2 1 -3
1 0 1 -1
1 -1 2 -1
1 -1 2 -1
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42: $F(\nu 1_{\mathrm{J}}\nu 2;\lambda)$ 5% $(\mathrm{x}10^{-4})$
[To96] [SZ60] [Ti65]
$\sqrt{\lambda/\nu_{1}}\lambda\nu_{1}\nu_{2=}\Leftrightarrow \mathrm{t}_{\mathrm{L}}^{\mathrm{g}}(4.3)\overline{\overline{133804.961927-31-11-55}}(4.7)(4.5)(4.6)$
90 4.9355 26 -31 -10 -55
100 4.9145 25 -31 -9 -56
5580 4.2941 11 -16 15 -25
90 4.2672 10 -16 16 -25
100 4.2459 10 -16 17 -26
10 10 80 3.6615 3 -6 $20$ -8





40 20 80 4.6860 0 $-1-1$ $161\mathrm{b}$
90 4.6369 0
100 4.5975 0 -1 17 -
12 3 80 10.119 1 -12 $\mathrm{b}1$
90 10.050 1 -12 53 -
100 9.9951 1 -12 55 -17
20 5 80 9.0599 0 -5 42 -
$\cdot$
/
90 8.9877 0 -5 43 -7
100 8.9302 0 -5 45 -7
40 10 80 8.0743 0 $-[perp]$ $.\angle 4$ $-\angle$
90 7.9953 0 -2 26 -2
100 7.9321 0 -2 27 -2
80 20 80 7.4546 0 $\mathrm{U}$ $[perp][perp]$ $\cup$
$90$ 7.3672 0 0 12 0
100 7.2968 0 0 13 0
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$\approx \mathrm{g}\uparrow\ovalbox{\tt\small REJECT}$ (4.3) (4.7) (4.5) (4.6)
$\overline{\overline{[perp] 313806.9917-53020825}}$
90 6.9341 -48 -1 212 26
100 6.8885 -44 -1 215 27
5 5 80 5.7592 -41 6 158 20
90 5.7044 -37 6 162 21
$\frac{6}{49410}$100 5.6610 -33 165 2210 $[perp] 01$ 80 4.6478 -28
90 4.5938 -24 5 97 11
$\frac{5}{2484}$100 4.5509 -21 100 1120 20 80 3.9588 -21
90 3.9028 -17 2 51 5
$\frac{1003.8582-15252}{\sqrt{2}10255}$. $265$63 80 9.2550 -44
90 9.1709 -39 10 260 27
100 9.1042 -36 10 265 28
10 5 80 7.7787 -33 8 $[perp] 8[perp]$ 1 $l$
90 7.6971 -28 9 186 18
100 7.6323 -25 9 190 18
20 10 80 6.4440 -23 4 $11l[perp]$ $\mathrm{d}$
90 6.3617 -19 4 105 8
100 6.2962 -16 5 108 8
40 20 80 5.6176 -18 $[perp]$ $4^{1}\theta$ $s$
90 5.5311 -14 2 51 3
100 5.4621 -12 2 54 3
2 12 3 80 13.227 -32 $1\mathrm{U}$ $.A\overline{S}i$) $1\mathrm{i}i$
90 13.090 -27 11 241 20
100 12.981 -24 11 246 21
20 5 80 11.420 -24 6 $1b\mathrm{t})$ $[perp] \mathrm{l}j$
90 11.283 -20 7 161 11
100 11.175 -17 7 165 12
40 10 80 9.7871 -18 2 $.l9$ 4
90 9.6456 -15 2 83 4
100 9.5328 -12 3 86 5
80 20 80 8.7857 -15 1 $\dot{i}\mathit{3}6$ $.s$
90 8.6351 -12 1 38 2
100 8.5146 -10 1 40 2
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51: $R$ 10% $(\mathrm{x}10^{-4})(\rho=0,95)$
$n\approx 4\mathrm{g}\cdot\ovalbox{\tt\small REJECT}([\mathrm{O}82])(5.16)(5.1\overline{/})(5.27)\overline{\overline{100.98228-18-12-63}}$
20 0.97395 - -4 -35
30 0.97003 -9 -2 -24
50 0.96591 -7 -1 -15
70 0.96365 -6 -1 -11
100 0.96157 $-$ $\mathit{0}$ 0 -8
120 096063 -5 0 -7
140 0.95989 -4 0 -6
160 0.95928 -4 0 -5
180 0.95878 -4 0 -5
200 0.95835 -4 0 -4
300 0.95689 -3 0 -3
400 095600 -3 0 -2
500 0.95539 -2 0 -2
600$\underline{0.95493-20-1}$
52: $R$ 10% $(\mathrm{x}10 -4)(\rho=0.98)$
$\overline{n_{509972-13-12-43}=\mathrm{g}4\ovalbox{\tt\small REJECT}.\underline{\underline{([\mathrm{Y}77])(5.16)(5.17)(5.27)}}}$
$10$ 0.9930 -6 -5 -25
15 0.9909 -4 -2 -17
20 0.9897 -3 -2 -14
25 0.9888 -3 -2 -12
$\underline{300.9881-2-1-10}$
53: $R$ 10% $(\mathrm{x}10^{-4})(\rho=0.99)$
$\overline{n_{509986-6-6-22}\mathrm{g}\approx\eta\ovalbox{\tt\small REJECT}.\underline{\underline{([\mathrm{Y}77])(5.16)(5.17)(5.27)}}}$
$10$ 0.9965 -3 -2 -12
15 $0.9955$ -2 -2 -9
20 0.9949 -2 -1 -8
25 0.9944 -1 -1 -6
$\underline{300.9941-1-1-5}$
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54: $R$ 5% $(\mathrm{x}10^{-4})(\rho=0.95)$
$\overline{\frac{n=\Rightarrow\{\ovalbox{\tt\small REJECT}([\mathrm{O}82])(5.16)(5.17)(5.27)}{\overline{100.98658-18-11-53}}}$
20 097815 -12 -4 -31
30 0.97390 -9 -2 -22
50 096930 8 -1 -14
70 0.96669 -7 0 -11
100 0.96426 -6 0 -8
120 0.96314 -5 $0$ -7
140 0.96226 -5 0 -6
160 0.96154 -5 0 -5
180 0.96093 -5 0 -5
200 $0.96042$ -4 0 -4
300 0.95863 -4 0 -3
400 $0.95754$ -3 0 -2
500 095679 -3 0 -2
$\underline{6000.95623-30-2}$
55: $R$ 5% $(\mathrm{x}10 -4)(\rho=0.98)$
$\overline{\underline{n\text{ }([\mathrm{Y}77])(5.16)(5.17)\{5.27)}}$
$\overline{50.9983-9-9-31}$
10 0.9947 -6 -5 -21
15 0.9927 -5 -3 -16
20 0.9913 -3 -1 -12
25 0.9904 -3 -2 -11
$\underline{300.9896-2-1-9}$
56: $R$ 5% $(\mathrm{x}10^{-4})(\rho=0.99)$
$\frac{\overline n\approx\Leftrightarrow i\ovalbox{\tt\small REJECT}.([\mathrm{Y}77])(516\rangle(5.17)(5.27)}{\overline{509992-5-5-16}}$
.
10 0.9974 -3 -3 -11
15 0.9964 -2 -2 -8
20 0.9957 -2 -1 -6
25 $0.9952$ -1 -1 -5
30$\underline{0.9948-10}$-4
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57: $R$ 1% $(\mathrm{x}10^{-4})(\rho=0.95)$
$\overline{n100.99229-15-\cdot\overline{\overline{9-}}.37\mathrm{g}\approx 4\ovalbox{\tt\small REJECT}([\mathrm{O}82])(5.16)(517)(527)}$
20 0.98443 -11 -4 -25
30 0.97998 -10 -2 -19
50 0.97482 -8 -1 -13
70 0.97176 -8 0 -10
100 0.96883 -7 0 -7
120 0.96745 -6 0 -6
140 0.96635 -6 0 -6
160 0.96544 -6 0 -5
1SO 0.96468 -6 0 -5
200 0.96402 -5 0 -4
300 0.96172 -5 0 -3
400 0.96030 -4 0 -2
500 0.95930 -4 0 -2
$\underline{6000.95855-40-2}$
58: $R$ 1% $(\mathrm{x}10^{-4})(p=0.98)$
$\overline{\frac{n\mathrm{g}_{\approx}\not\in\ovalbox{\tt\small REJECT}.\underline{([\mathrm{Y}77])(5.16)(5.17)\langle 5.27)}}{509995-6-5-17}}$
$10$ 0.9970 -6 -4 -15
15 09951 -4 -2 -12
20 0.9938 -3 -1 -10
25 0.9929 -3 -2 -9
$\underline{300.9921-3-1-8}$
59: $R$ 1% $(\mathrm{x}10^{-4})(\rho=0.99)$
$n$$\underline{\overline{([\mathrm{Y}77])(5.1\mathrm{b}^{n})(5.17)(5.27)}}$
$\overline{50.9997-2-2-8}$
10 0.9985 -3 -2 -8
15 0.9976 -2 -2 -6
20 0.9969 -1 -1 -5
25 0.9964 -1 0 -4
$\underline{300.9960-10-3}$
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